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The Effect of Self-Focused Attention and Mood on Appearance Dissatisfaction after Mirror-
Gazing: An Experimental Study
People with body dysmorphic disorder (BDD) are excessively preoccupied with a perceived defect or ugliness in their appearance (American Psychiatric Association, 2013) .
The most common areas of preoccupation are on the face, although any part of the body may be the focus of attention, and indeed more than one feature commonly occurs (Phillips, McElroy, Keck, Pope, & Hudson, 1993; Veale, Boocock, et al., 1996) . The 'flaw' is not noticeable to others, or appears only slight, yet causes enormous shame, depression, or interference in life and is associated with a high risk of suicide (Phillips, Coles, et al., 2005) .
Self-focused attention is a core process in a cognitive behavioral model of BDD (Neziroglu, Khemlani-Patel, & Veale, 2008; Veale, 2004; Veale, Gournay, et al., 1996) and refers here to a preoccupation with appearance-related sensations, thoughts, images, feelings and memories and ultimately preoccupation with a (distorted) body image or 'felt sense' of how one looks (Osman, Cooper, Hackmann, & Veale, 2004) . Within this model, BDD is understood in terms of an objectification of the self in aesthetic terms, whereby the individual's worth is evaluated in terms of how they look. Self-focused attention is then used to monitor and evaluate the self in these terms. The model proposes that self-focused attention may generate distortions in body image especially where internal stimuli are negative, for example involving anxious or sad feelings and memories of appearance-related teasing. The model further proposes that self-focused attention interferes with the processing of more objective and potentially corrective information from the external environment, such as visual cues from others or from what they see in their reflection. A self-focus of attention accesses one's thoughts, feelings, images and memories (that is about one's self) which may M A N U S C R I P T
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MIRROR GAZING 4 relate to past aversive experiences of teasing or being rejected (Buhlmann, Cook, Fama, & Wilhelm, 2007; Osman et al., 2004) . People with BDD may experience this form of selffocused attention more or less constantly, but the model proposes that it is likely to characterize the way in which people with BDD look in the mirror. Mirror-gazing is one of the most commonly reported repetitive behaviors in BDD (Phillips, Menard, Fay, & Weisberg, 2005) and is hypothesized to be an important maintenance factor in itself within a cognitive behavioural model of BDD (Veale, Gournay, et al., 1996) . Windheim, Veale, and
Anson (2011) found that BDD patients were more self-focused than healthy controls at the start and end of a mirror session, and that both groups became more self-focused over time.
Further, a questionnaire study found that when people with BDD look in the mirror they report using more internal criteria (relating to internal thoughts, images and feelings) to determine when to stop gazing, whereas healthy controls use more external criteria. i.e., what they see (Baldock, Anson, & Veale, 2012) . In addition, people with BDD typically feel more dissatisfied with their appearance after looking in the mirror (Veale & Riley, 2001; Windheim et al., 2011) . This effect has also been observed in healthy controls as discussed below. In the current study we sought to probe the relationship between focus of attention (self-focus, versus external-focus) and the change in appearance dissatisfaction after mirrorgazing.
We know from existing mirror-gazing studies that mirror-gazing can lead to increases in appearance dissatisfaction in controls as well as in people with BDD. Baseline appearance satisfaction and selective attention for liked versus disliked parts may inform this relationship. In a study by Mulkens and Jansen (2009) investigating non-clinical participants, it was the sub-sample of study participants who were dissatisfied with their appearance at baseline that experienced increases in dissatisfaction after mirror-gazing. However, Jansen et GAZING 5 al. (2008) found that describing the body in a neutral way during mirror exposure reduces body dissatisfaction. This process of neutral describing may assist an external focus of attention. Kollei and Martin (2014) instructed healthy controls, BDD patients, and depressed patients to look accurately at their whole bodies in the mirror and to focus on and verbalize everything that entered their minds. This latter instruction overlaps partially with our selffocus condition, but the process of verbalizing and the instruction to look accurately at their whole bodies relates to adopting a more external focus. They found that all participants, including healthy controls, experienced an equally strong increase in negative body-related cognitions after the mirror task. The changes specific to BDD were a lack of positive bodyrelated cognitions and a significantly greater increase in sadness and anger.
To our knowledge, there has not to date been a study looking at the relationship between mirror-gazing and body dissatisfaction in the context of an experimental manipulation of self, versus an external focus of attention. In the present study we manipulated attention according to specific instructions to focus either internally on one's thoughts, feelings, images and memories (that is self-focus) or externally on one's reflection in the mirror as if viewed by an observer. We were additionally interested to study the contribution of negative mood. Negative mood is prevalent in BDD (Kollei & Martin, 2014) and there is evidence of a reciprocal relationship between negative mood and self-focused attention (Mor & Winquist, 2002) . Finally, negative mood itself increases body dissatisfaction (Haedt-Matt, Zalta, Forbush, & Keel, 2012) . We therefore included a group who were given instructions to focus internally and who in addition had a negative mood induction to enhance the ability to access any negative thoughts and feelings.
The primary hypothesis was that mirror-gazing with self-focused attention on appearance-related thoughts, feelings, images and memories would lead to a greater increase
in appearance dissatisfaction compared to mirror-gazing with an external focus of attention in the mirror. The subsidiary hypothesis was that mirror-gazing with an internal focus of attention and a negative mood induction would lead to the greatest increase in appearance dissatisfaction between groups.
1. Method
Design
This was a between subjects design. Participants were randomised to one of three conditions during mirror gazing: external focus of attention; self-focused attention; and selffocused attention with a negative mood induction. The aim of the study was to compare the three conditions in terms of appearance dissatisfaction before and after mirror gazing.
Participants
A convenience sample of 173 female students and staff was recruited by email and poster campaigns informing potential recruits of the aim of the study. Only female participants were recruited in order to remove sex as a confounding factor. Inclusion criteria:
Participants were included in the study if they were: (a) female, (b) aged between 18 and 40 years old, (c) understood written English and were able to complete questionnaires. Exclusion criteria: Participants were excluded from the study if they had: (a) previous participation in research of a similar nature, (b) visual impairment diagnosis, (c) neurological disorder, head injury or epilepsy diagnosis, (d) learning disability diagnosis, and (e) were currently pregnant.
Materials
Each participant completed the following questionnaires:
All participants were asked their age, first language, ethnicity, marital status, and questions to screen whether or not they met the inclusion and exclusion criteria.
(2) Multidimensional Body-Self Relations Questionnaire -Appearance Scales (MBSRQ-AS; Cash (2000))
The MBSRQ-AS is a 34-item validated self-report scale measuring body image. We used only the Appearance Evaluation subscale (7 items) to compare the conditions at baseline.
Previous studies of undergraduate females suggest mean Appearance Evaluation scores range from 2.93 (SD 0.50; Hollander, Cohen, and Simeon (1993) ) to 3.17 (SD 0.82; Grøtte et al. (2015) ). The Cronbach's alpha in this sample was .95. The MG-CARS is composed of a series of visual analogue scales that consist of a horizontal line with anchor points at each end. Scales had numerical labels at each scaling point. Participants were asked to rate the item by placing a cross anywhere on the line.
The first sub-scale, Mood, contains 7 items. We used the sadness item, as a manipulation check for the mood induction ("At this moment how sad do you feel?"). The range was 0-100 where 100 represented the most sadness.
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The second sub-scale, Appearance Dissatisfaction contains 3 items: (i) Degree of distress about appearance ("At this moment, how distressed are you feeling about your appearance?"). The range was 0-100, where 0 was not at all and 100 very severe distress; (ii) Dissatisfaction with appearance ("At this moment, how dissatisfied are you with your appearance?"). The range was 0-100 where 0 was not at all dissatisfied and 100 was extremely dissatisfied; (iii) Degree of attractiveness ("At this moment, how attractive do you feel?"). The range was -50 to +50 where -50 was not all physically attractive to +50
extremely physically attractive with a mid-point of 0. The scoring was reversed and converted to 0-100 so that 100 represented being unattractive.
We used a composite of all 3 items as our outcome measure for Appearance Dissatisfaction of 0-100 so that 100 represented the most dissatisfaction with one's appearance. The Cronbach's alpha for the Appearance Dissatisfaction scale was .79 at prerating and .82 at post-rating.
Lastly we used one item that measures the focus of attention (internal to external) as a manipulation check for the focus of attention induction ("At this moment, is your attention focused internally on how you feel or externally on what you can see and hear?"). The range was -50 to +50 where -50 represented an internal focus of attention and +50 represented an external focus of attention. The scoring was converted to 0-100 so that 100 represented the most external focus of attention.
Procedure
Participants were blindly and randomly allocated to one of three conditions by picking numbers out of an envelope. Numbers 1, 2 and 3 represented the external focus, selffocus and self-focus with negative mood induction conditions, respectively. Participants were
provided with different instructions according to the condition to which they were randomized:
(1) External focus of attention condition (EFA)
Participants were instructed to focus their attention on what they saw in the mirror as if they were looking at another person. If their attention wandered to thoughts or feelings about their self, they were told they should refocus their attention on what they "saw" in the mirror.
(2) Self focus of attention without mood induction condition (SFA)
Participants were instructed to focus their attention on what they "felt" by looking in the mirror. They were asked to focus their attention on any thoughts, feelings, images or memories that they experienced and not on what they "saw". If their attention wandered to what they "saw", they were told that they should refocus their attention on what they thought and felt.
(3) Self focus of attention with negative mood induction condition (SFA + mood)
Participants were instructed as above, but under a negative mood induction technique.
They were asked to watch short film clip from "Shadowlands" which depicts a dying woman saying farewell to her son and husband. The clip lasts about 2 minutes. It was selected because in a previous study it provided the highest negative score on the Positive and Negative Affective Schedule (PANAS) after being viewed by 20 people without any mental disorder (Davies, Schmidt, Stahl, & Tchanturia, 2011) .
All participants took part in an individual testing session, which lasted approximately 30 minutes. Upon arrival they were asked to complete all the written measures. The participants were then asked to sit in front of a dressing table mirror at a standardized distance of 40 cm. This distance was determined through a previous study (Windheim et al., M A N U S C R I P T
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In order to standardize the lighting, one experimenter positioned a photographic lighting stand with reflector and a 150 Watt light bulb behind the mirror and eliminated all other sources of light in the room. A white translucent umbrella was placed in front of the light bulb to diffuse and soften the light and prevents it from shining into the participants' eyes. At the end of mirror-gazing, participants were asked to repeat the MG-CARS. Positive mood induction in the form of a validated piece of music, Delibes' Coppelia, was offered to those participants in the negative mood induction condition on completion of the experiment.
This was used to counteract the effects of the negative mood previously induced.
Statistical Analysis
Data were normally distributed, allowing parametric statistical analyses to be performed. Demographic variables and baseline measures were compared between conditions using ANOVAs where outcomes were continuous and Fisher's Exact tests where outcomes were categorical. Mixed 3 x 2 ANOVAs were run to investigate main effects of intervention condition and time and any significant interactions between the two for predicting outcome scores. Post hoc pairwise comparisons, both within and between groups, were used to explore any significant interactions in more depth. Table 1 shows the comparisons of demographic variables between intervention conditions at baseline. There were no significant differences between the conditions for any
Results
Demographic comparisons at baseline
of the demographic variables, HADS-Anxiety, HADS-Depression, or MBSRQ Appearance
Evaluation. The means of the questionnaires were similar to non-clinical populations. Table 2 shows comparisons of scores between intervention conditions and pre-post mirror-gazing (time). A significant main effect of time and time by intervention was found.
Appearance Dissatisfaction
Post hoc pairwise comparisons revealed there was a significant difference between pre and post appearance dissatisfaction ratings. However, there was no significant main effect of intervention (group) condition on appearance dissatisfaction, with post hoc comparisons (table 3) showing that the only difference between groups was found at post intervention between the externally focused group and the self-focus mood-induced group. There was also a significant interaction effect between time and group, with further comparisons (table 6) revealing that appearance dissatisfaction ratings significantly increased from pre to post mirror gazing in the externally focused and both self-focused groups. Table 2 also shows outcome of sadness from pre to post mirror gazing. The mixed model ANOVA revealed a significant effect of time (pre to post) on sadness, but no significant effect of group alone. Results also showed a significant interaction between time and group, with post hoc comparisons revealing that all groups rated sadness similarly at pre intervention (table 4) . However, at post intervention, a significant difference was found in sadness ratings of participants in the externally-focused group and the self-focused moodinduced group, and between the two self-focused groups. Further comparisons (table 7) also showed that there was no significant difference in sadness at pre and post mirror gazing for participants in the externally focused group, however there was a significant pre-post difference in both the self-focused groups (both with and without mood induction). There
Sadness
was a greater mean difference in sadness ratings from pre to post mirror gazing in participants in the mood induced self-focused group, compared to the self-focused group without mood induction, however both these groups rated themselves as significantly more sad post mirror gazing.
Focus of Attention
Results of the ANOVA for focus of attention (table 2) showed a similar pattern: a significant effect of time (pre-post mirror gazing), no significant effect of group (intervention), and a significant interaction effect between time and group. Post hoc comparisons (table 5) revealed that there was a significant difference in focus of attention at pre-intervention between those in the externally focused group and those in the self-focused group without mood induction. At post intervention, this same difference was not evident, and instead a significant difference in focus of attention was found for those in the externally focused group and those in the self-focused mood-induced group, and also between participants in the two self-focused groups (both with and without mood induction). Further pairwise comparisons within groups (table 8) showed that the only group with a significant difference in focus of attention from pre-to post-mirror gazing, was the self-focused moodinduced group.
Discussion
Appearance Dissatisfaction
Our primary hypothesis was that mirror-gazing with a self-focused attention on appearance-related thoughts, feelings, images and memories would lead to a greater increase in appearance-related dissatisfaction compared to mirror-gazing with an external focus of attention on what could be seen in the mirror. However, a significant increase in appearance M A N U S C R I P T
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dissatisfaction from pre to post mirror gazing was seen for participants in all three groups.
Participants in the self-focused mood-induced group did appear to be significantly different from those in the externally focused group at post intervention however, therefore suggesting that there was a greater change in appearance dissatisfaction for subjects who experienced negative mood induction. This was not the case for participants in the self-focused group without mood induction, which might therefore suggest that negative mood is a more effective moderator of appearance dissatisfaction than self-focus of attention. Overall, then, results on appearance dissatisfaction are consistent with the notion that simply staring in the mirror may be somewhat hazardous in inducing appearance dissatisfaction, regardless of The finding that increases in appearance dissatisfaction were equally strong between the self-focused and externally focused groups in the absence of mood induction may be because the manipulation of attention was not optimal. There was no significant difference in focus of attention between the two groups post mirror-gazing.
Sadness
Both self-focused groups (with and without mood induction) rated themselves as feeling increasingly sad from pre to post mirror gazing, while those in the externally focused group did not reveal any difference in sadness after mirror gazing. This was not expected, as it had been anticipated that only the self-focused group with negative mood induction would feel significantly sadder after mirror gazing, as this was the only group whose mood had been specifically manipulated. However, the significant difference between the post-intervention M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
MIRROR GAZING 14 sadness of the two self-focused groups shows that the group who received negative mood induction were more sad than the group who didn't. This would therefore suggest that not only does looking at oneself in the mirror with a self-focus attention induce sadness, but that this effect is intensified when the mood of the subject is manipulated to be negative.
Focus of Attention
Results suggest that the manipulation of focus of attention was not optimal, as there was only a significant difference in focus of attention from pre to post intervention for participants in the self-focused mood-induced group. If focus of attention had been optimal, we would have expected significant differences across all three groups. While evidence from the tables suggest that participants in each group did not begin the task with similar natural focus of attention (with a significant difference in focus of attention between externally focused participants and self-focused participants without mood induction at pre intervention), we would still expect a significant pre-post intervention difference in focus of attention in line with instructions given to participants. Unfortunately, this was not the case and may be even more difficult for clinical participants, who may struggle to switch their attention externally.
Future Research
In terms of future designs, it might be possible to strengthen the manipulation of an external focus of attention, for example by including a training phase in which participants are instructed to attend to everyday objects in the mirror which are positioned alongside their face, and then instructing them to focus on their face in the same way -as if it is another object, for the mirror-gazing session. Another consideration is that it may be too difficult to adopt a sufficiently external focus of attention in a task that involves staring at oneself in the mirror without any other activity. An alternative study task would be to ask participants to M A N U S C R I P T
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carry out a task in the mirror such as washing their face with face-wash, with either an internal or external focus of attention. Finally, instructing participants to describe features of their whole face neutrally (as per Kollei and Martin (2014) or as if looking at another person might help to elicit a more external focus of attention.
Consistent with the subsidiary hypothesis, the group instructed to focus internally and who were given a negative mood induction showed the greatest increases in appearancerelated dissatisfaction and were significantly more dissatisfied with their appearance post mirror-gazing than either of the other two groups. They were also significantly more internally focused post mirror-gazing than either of the other two groups and the mean score was comfortably in the internal range for the scale (mean score of 34.19 / 100). These results cannot be interpreted conclusively in the absence of a fourth condition involving an external focus of attention and negative mood induction. However, this was not part of our original hypothesis as we had not anticipated that a negative mood induction would by itself increase self-focused attention. It is not possible to rule out that the differential increase in appearance dissatisfaction in this condition in an analogue population is a result of negative mood rather than self-focus of attention or an interaction between the two. It is unlikely to be necessary to induce a negative mood in a clinical population. Future study designs in analogue populations should permit testing of the independent impact of negative mood and self-focused attention as well as these hypothesized interaction effects and have a more powerful intervention in ensuring an external focus of attention.
Further research is also required to compare experimentally the impact of self and external focus of attention in a clinical sample, where a negative mood induction is unlikely to be necessary. Such a study would be especially important given that the clinical practice of M A N U S C R I P T
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alternating between an external and self-focus of attention is often used in mirror retraining or in behavioral experiments, but has never been tested empirically.
Limitations
The study has some limitations. First, the absence of an external focus of attention and negative mood condition means that the differential increase in appearance dissatisfaction in participants with an internal focus and negative mood induction cannot be interpreted definitively in the present study. However, in this study we wanted to enhance the self-focus of attention in an analogue population enough for them to access any negative appearance-related images or memories.
A second limitation of the study is that even after the manipulation, participants in the external focus of attention group remained slightly internally focused and were no more externally focused than the internal group. Differential increases in appearance satisfaction between internal and external groups might have resulted if the manipulation of attention had been more successful. In addition, there is no known objective measure of self, versus external attention and we therefore relied on a self-report visual analogue scale as a manipulation check.
Previous research had indicated that watching the film was successful in inducing a depressed mood. We did not test this immediately after the film. In addition, self-focused attention led to an increase in negative mood. The mood induction amplified this negative mood so that the levels of sadness increased more over time for those who were self-focused with negative mood induction in comparison to those who were self-focused without the mood induction.
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A more general limitation is that participants were women only. Finally, our participants were not debriefed at the end of the study to ask them what they thought the study was about.
Conclusions
The results of this study suggest that mirror use without a specified goal may lead to increases in appearance dissatisfaction even in non-clinical participants. This effect may be exacerbated by the adoption of self-focused attention and when there is negative mood induction. However, this requires further study to determine whether an external focus of attention and a negative mood induction will lead to appearance dissatisfaction. This research should be extended in people with BDD and to develop a clinical intervention of improving mood and reducing self-focused attention during mirror gazing. [-31.40, -19.83] M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT M A N U S C R I P T
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Highlights
• Investigation of self-focused attention in mirrors on appearance dissatisfaction
• Negative-mood induced participants became significantly more self-focused
• Appearance dissatisfaction was highest in self-focused attention with negative mood
• Results partially support the role of self-focused attention but only in a negative mood
